Source of material Sodium hydroxide (1.2 g, 0.03 mol) was added slowly to 5-mercapto-1 -phenyltetrazole (5 g, 0.03 mol) in 20 ml of dry DMSO. The reaction mixture was stirred at 80 °C for 1 h. Then 1.4 ml (0.015 mol) of 1,3-dichloropropane was added in portions to the solution and resulted in the formation of grey suspension. The suspension was stirred for 4 h, cooled to room temperature and filtered. The solvent was removed under reduced pressure. The residue was recrystallized from ethanol to give a white crystalline product (m.p. 82-83 °Q. Single crystals suitable for X-ray diffraction analysis were isolated after two weeks from a solution in ethanol. Elemental analysis: found -C, 51.32 %; H, 4.48 %; N, 28.19 %; calc. for C17H16N8S2 -C, 51.50 %; H, 4.07 %; N, 28.26 %.
Discussion
The literature on tetrazoles is expanding rapidly. The functional group plays a role in coordination chemistry as a ligand, in medicinal chemistry as a metabolically stable surrogate for a carboxylic acid group [1, 2] , and in various materials science applications, including explosives [3] . Less appreciated, but of enormous potential, are many useful transformations that make tetrazoles versatile intermediates en route to substituted tetrazoles, and especially, to other 5-ring heterocycles via the Iluisgen rearrangement [4] · The crystal structure of the title compound [ 1,3-bis(l -pheny 1-1H-tetrazol-5-ylthio)propane], a new ligand, consists of the title molecule (figure, top) and its centrosymmetric equivalent. The benzene ring and tetrazole ring planes form a dihedral angle of 110.6°. The C-Ν distances are 1.346(4) Ä for C4-N1 and 1.326(4) Ä for C4-N4, which agree well with the corresponding distances for l,6-bis(l-phenyl-lif-tetrazol-5-ylthio)hexane (1.318(2) Ä and 1.349(2) Ä [5] ) and l,3-bis(l-methyl-Lfftetrazol-5-ylthio)propane (1.329(2) Ä and 1.334(2) Ä [6] ). While the C4-SI distance (1.729(4) A) agrees with the corresponding distance in 1,6-bis( 1-pheny 1-l//-tetrazol-5-ylthio)hexane (1.732(2) Ä [5] ), the corresponding distance is shorter with 1.817(2) Ä in l,3-bis(l-methyl-l//-tetrazol-5-ylthio)propane [6] . The C4-Sl-Cl and C11-S2-C3 bond angles are 101.4(2)° and 100.5(2)°, respectively. The N2-N1-C5-C6 and N6-N5-C12-C17 torsion angles are 67.4(5)° and 53.6(5)°, respectively. In addition, two kinds of aromatic π-π stacking interactions occur between parallel phenyl rings and tetrazolyl rings, respectively (figure, bottom). There exists a strengthening part of the π-π stacking interactions by inter hydrogen bonds. So, the distances between the tetrazolyl rings centroids are 3.325 A and 3.333 Ä. Also, parallel phenyl rings are stacked with their centroids separated by 3.782 Ä. The molecules are assembled into a two-dimensional sheet structure by the hydrogen bonds and aromatic stacking interactions mentioned above. (7) 4e 0. 
